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The invention provides a liquid container for supplying liquid 
to a liquid consumption apparatus, and includes: a container 
body that is detachably attached to a container attachment 
unit of the liquid consumption apparatus; ?rst and second 
positioning portions that prevent the movement of the con 
tainer body When corresponding ?rst and second positioning 
members provided on the container attachment unit ?t 
therein, respectively; a liquid feed outlet to communicate 
With a liquid supply unit on the container attachment unit to 
supply liquid from the liquid container to the liquid consump 
tion apparatus; an information memory unit; electric contacts 
that cause the information memory unit provided on the con 
tainer body to be connected to an information control circuit 
of the liquid consumption apparatus; and an engaging portion 
preventing the detachment of the container body from the 
container attachment unit When an engaging member engages 
therewith. 



Patent Application Publication Oct. 16, 2008 Sheet 1 0f 4 US 2008/0252701 A1 



Patent Application Publication Oct. 16, 2008 Sheet 2 0f 4 US 2008/0252701 A1 

3 
/ 

>4: 

FIG. 2 





Patent Application Publication Oct. 16, 2008 Sheet 4 0f 4 US 2008/0252701 A1 



US 2008/0252701 A1 

LIQUID CONTAINER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based on Japanese Patent Appli 
cation No. 2006-215222, ?led Aug. 8, 2006, the entire dis 
closure of Which is expressly incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 
[0003] The present invention relates to a liquid container, 
and more particularly to a liquid container that has, on an 
outer Wall surface of the container body thereof, electric 
contacts of an information memory unit that are to be con 
nected to a contact terminal provided on a liquid consumption 
apparatus. 
[0004] 2. RelatedArt 
[0005] A knoWn example of various kinds of liquid con 
sumption apparatuses is an ink-jet recording apparatus. In a 
typical operation thereof, an ink-j et recording apparatus feeds 
ink (liquid) retained in an ink cartridge (liquid container) that 
is detachably attached to a cartridge attachment unit (con 
tainer attachment unit) provided in the apparatus into a 
recording head. Then, the ink-fed recording head ejects and 
applies ink drops onto a recording target object such as a 
printing paper so as to record images, characters, or the like 
thereon. 
[0006] A recording head of an ink-j et recording apparatus 
makes use of heat and/or vibration to control the ejection of 
ink drops. If a user attempts to execute “empty-cartridge 
printing” after ink retained in an ink cartridge has run out, the 
ink-j et recording apparatus could have a breakdoWn. The 
term “empty-cartridge printing” means, herein, an attempt to 
execute ink discharge operation When there is no supply of 
ink. In order to prevent the recording head from performing 
empty-cartridge printing, in a typical ink-j et recording appa 
ratus, it is necessary to monitor the remaining amount of ink 
contained in the ink cartridge. 
[0007] Depending on the service and Working condition of 
an ink-jet recording apparatus, the color(s) and amount of ink 
consumed mo st heavily (in a greater amount than others) may 
vary from one implementation to another. For example, the 
colors and amount of ink consumed heavily under one service 
condition in Which the ink-jet recording apparatus is mainly 
used for full-color photo printing are not the same as those 
consumed heavily under another service condition in Which 
the ink-j et recording apparatus is mainly used for black-and 
White text printing. In consideration of the above fact, some of 
the latest ink-j et recording apparatuses are con?gured in such 
a manner that the apparatus alloWs a part of a plurality of ink 
cartridges attached thereto to be replaced by another one 
suited for its actual service condition. In such a type of ink-jet 
recording apparatus, it is necessary to keep a log of “use” 
history, or the like, of each ink cartridge so as to identify, for 
example, Whether an ink cartridge that gets attached to a 
cartridge attachment unit thereof is a neW one, or a re-attached 
one that has been used before. 
[0008] On the basis of the above-described technical needs 
and backgrounds, a certain type of ink cartridge has been 
proposed in order to provide a solution therefor. The proposed 
ink cartridge is provided With, ?rstly, information memory 
means (a memory chip) for storing various items of informa 
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tion including but not limited to the remaining amount of ink, 
use history, and the like, Where the information memory 
means is provided on the container body thereof in Which ink 
is retained, and is further provided With, secondly, on the 
outer Wall surface of the container body thereof, electric 
contacts that are arranged so as to contact With a connection 

terminal provided at the cartridge-attachment-unit side of an 
ink-jet recording apparatus so as to electrically connect the 
information memory means to a circuit provided in the ink-j et 
recording apparatus. 
[0009] With such an ink cartridge attached thereto, the ink 
jet recording apparatus is capable of keeping an accurate log 
of the remaining amount of ink, Which is achieved by, for 
example, updating the remaining amount of ink stored in the 
information memory means provided at the ink-cartridge side 
of the above-described system con?guration on the basis of 
the amount of ink consumed during print processing or 
another quantitative factor. By this means, it is possible to 
effectively prevent the recording head from performing 
empty-cartridge printing. In addition, the ink-jet recording 
apparatus updates the use history that is memorized in the 
information memory means, Which could be utiliZed, for 
example, to prevent any erroneous attachment of an ink car 
tridge. 
[0010] To effectively utiliZe information memory means 
provided on an ink cartridge, hoWever, a special technique is 
required in order to improve the positioning precision of the 
electric connection portion in the mechanical/physical con 
tact structure constituted by the ink cartridge and the cartridge 
attachment unit so as to avoid any defective contact therebe 
tWeen. That is, positioning precision is required to avoid any 
imperfect electric contact (i.e., poor electric connection state) 
betWeen the electric contacts (i.e., contact points) of the infor 
mation memory means provided on the ink cartridge and the 
connection terminal provided on the cartridge attachment 
unit. Imperfect electric connection could occur due to, for 
example, positional error and/orpositional tolerance betWeen 
the ink cartridge and the cartridge attachment unit. An 
example of a special technique for improving positioning 
precision is disclosed in JP-A-2003-34l 100. 
[0011] FIG. 3 illustrates, as an example of related art, an ink 
cartridge 101 that is provided With the information memory 
means described above, and a cartridge attachment unit 111 
of an ink-jet recording apparatus. The ink cartridge 101 is 
detachably attached to the cartridge attachment unit 111. As 
illustrated in FIG. 4B, the ink cartridge 101 has the shape of 
a loW-pro?le rectangular parallelepiped that has a container 
body 102, Which has an ink retainer portion inside thereof. A 
?rst positioning means 10311, a second positioning means 
103b, and an ink feed port 104 are provided on the front 
surface 10211 of the container body 102, Which constitutes a 
?rst outer Wall surface of the container body 102 of the ink 
cartridge 101. 
[0012] The ?rst positioning means 103a and the second 
positioning means 103!) are positioning holes that are aligned 
in the longitudinal direction of the front surface 10211 With a 
certain distance/ space provided therebetWeen. The ?rst posi 
tioning means 103a and the second positioning means 103!) 
are con?gured as a pair of female joint structures into Which 
a pair of male joint structures, speci?cally, a ?rst positioning 
member 11311 and a second positioning member 11319 ?t 
respectively. The ?rst positioning member 11311 and the sec 
ond positioning member 11319 (i.e., male) are provided on a 
?rst opposing surface 112, Which is opposed to the front 
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surface 10211 of the containerbody 102 When the ink cartridge 
101 is attached to the cartridge attachment unit 111, of the 
cartridge attachment unit 111 as illustrated in FIG. 4A. This 
joint structure prevents undesirable movement of the con 
tainer body 102 in a direction along the front surface 102a. 
[0013] The ink feed port 104 is provided betWeen the ?rst 
positioning means 103a and the second positioning means 
10319. An ink supply needle 114 illustrated in FIG. 4A, Which 
is provided on the ?rst opposing surface 112 of the cartridge 
attachment unit 111, communicates With the ink retainer por 
tion inside via the ink feed port 104. In other Words, it is 
inserted through the ink feed port 104 so as to reach the ink 
retainer portion inside. 
[0014] As illustrated in FIG. 4B, the right surface 102!) of 
the container body 102 of the ink cartridge 101, Which con 
stitutes a second outer Wall surface thereof that is orthogonal 
to the front surface 102a thereof, has an auxiliary side surface 
1020. The auxiliary side surface 1020 is formed as a depres 
sion that is a step loWer than the level of the right surface 102!) 
and is in parallel With the right surface 10219. A memory 
substrate 105!) having a plurality of electric contacts 10511 on 
the top surface thereof is mounted on the auxiliary side sur 
face 102c. 
[0015] The memory substrate 105!) has a memory chip for 
storing information that is mounted on its rear surface. The 
electric contacts 105a provided on the top surface of the 
memory substrate 105!) “press-contact” (i.e., get into a con 
tact state under a pressing force) a connection/contact termi 
nal 116 that is, as illustrated in FIG. 4A, provided on a second 
opposing surface 115 of the cartridge attachment unit 111, 
Which is opposed to the right surface 102!) of the container 
body 102 of the ink cartridge 101 When the ink cartridge 101 
is attached to the cartridge attachment unit 111. By this 
means, the memory chip provided on the memory substrate 
1051) becomes electrically connected to a control circuit pro 
vided in the ink-j et recording apparatus. Through the connec 
tion established betWeen the memory chip of the ink cartridge 
101 and the control circuit provided in the ink-j et recording 
apparatus, it becomes possible to read/Write information 
from/into the memory chip in response to an operation 
instruction given from the control circuit. 
[0016] For the purpose of preventing any inadvertent 
detachment of the ink cartridge 101 from the cartridge attach 
ment unit 111, as illustrated in FIG. 4B, the ink cartridge 101 
has a projection 107 on the top surface 102d, Which consti 
tutes a third outer Wall surface orthogonal to the front surface 
102a and the right surface 102!) of the container body 102 
thereof. 
[0017] On the other hand, as illustrated in FIG. 4A, a latch 
member 119 is provided on a third opposing surface 118 of 
the cartridge attachment unit 111 that gets opposed to the top 
surface 102d of the containerbody 102 When the ink cartridge 
101 gets attached to the cartridge attachment unit 111. As 
illustrated in FIG. 3, the latch member 119 hooks on the rear 
end of the projection 107 provided on the container body 102 
of the ink cartridge 101, as the ink cartridge 101 is inserted in 
the cartridge attachment unit 111, so as to prevent the ink 
cartridge 101 from being detached from the cartridge attach 
ment unit 111. 

[0018] The related-art ink cartridge 101 having a con?gu 
ration described above is carefully designed so that the elec 
tric contacts 10511 are provided in the close proximity of the 
?rst positioning means 103a provided on the front surface 
10211 of the container body 102. With such a con?guration, 
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positioning precision of the electric contacts 10511 With 
respect to the connection terminal 116 is heightened to some 
degree, Which reduces the occurrence of imperfect electric 
connection betWeen the connection terminal 116 and electric 
contacts 105a. 
[0019] Disadvantageously, hoWever, in the con?guration of 
the related-art ink cartridge 101 described above, the auxil 
iary side surface 1020 on Which the electric contacts 10511 are 
provided does not constitute the same surface as the top 
surface 102d on Which the projection is provided. That is, the 
auxiliary side surface 1020 is orthogonal to the top surface 
102d. Therefore, as illustrated in FIG. 3, the position of the 
projection 107 is “offset” by a distance L in a planar direction 
of the memory substrate 10519. As a result of such an offset, 
assuming that the pressing/hooking force of the latch member 
119 applied to the projection 107 is denoted as F, a moment 
M, Which is mathematically expressed as F times L, is gen 
erated. The moment M is a force that rotationally displaces 
the container body 102 attached to the cartridge attachment 
unit 111 along the planar direction of the memory substrate 
1051) around the male-female joint position de?ned by the 
?rst positioning member 11311 and the ?rst positioning means 
103a. Since the moment M(:F><L) Works as a force that 
causes the position of the electric contacts 10511, which are 
supposed to contact the connection terminal 116, to be shifted 
in the planar direction of the memory substrate 105b, the 
contact area and/or the contact pressure betWeen the electric 
contacts 105a and the connection terminal 116 become unre 
liable, Which could result in a poor mechanical/physical con 
tact, meaning a bad electric connection therebetWeen. 
[0020] In order to address, for example, the above-identi 
?ed problems Without any limitation thereto, as an advantage 
of some aspects of the invention, the invention provides a 
liquid container that causes the electric contacts of an infor 
mation memory unit that is provided on the liquid container to 
mechanically contact the connection/contact terminal of a 
container attachment unit/mechanism With a stable contact 
pressure in a reliable manner When the liquid container is 
attached to the container attachment unit. 

SUMMARY OF THE INVENTION 

[0021] An advantage of some aspects of the invention is to 
provide a liquid container that includes: a container body that 
is detachably attached to a container attachment unit of a 
liquid consumption apparatus so as to supply liquid retained 
in an ink retainer portion inside thereof to the liquid consump 
tion apparatus; a ?rst and a second positioning portions that 
are provided on a ?rst outer Wall surface of the containerbody 
With a certain distance provided therebetWeen so as to prevent 
movement of the container body in a direction along the ?rst 
outer Wall surface thereof When a ?rst and a second position 
ing members ?t therein, respectively, the ?rst and the second 
positioning members being provided on a ?rst opposing sur 
face of the container attachment unit to Which the ?rst outer 
Wall surface thereof is opposed in an attached state; a liquid 
feed outlet that is provided on the ?rst outer Wall surface of the 
container body in such a manner that a liquid supply unit, 
Which is provided on the ?rst opposing surface, is communi 
cated With the ink retainer portion inside therethrough; an 
information memory unit; electric contacts that are provided 
in a proximity of the ?rst positioning portion on a second 
outer Wall surface of the container body Which is orthogonal 
to the ?rst outer Wall surface thereof, the electric contacts 
causing the information memory unit provided on the con 
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tainer body to be connected to an information control circuit 
of the liquid consumption apparatus When the electric con 
tacts are press-contacted With a connection terminal, Which is 
provided on a second opposing surface of the container 
attachment unit that is opposed to the second outer Wall 
surface in an attached state; and an engaging portion that is 
provided at the second-outer-Wall-surface side When vieWed 
from a central axis of the ?rst positioning portion, the engag 
ing portion preventing the detachment of the container body 
from the container attachment unit When an engaging mem 
ber provided on the second opposing surface engages there 
With. 
[0022] With the above-described con?guration of a liquid 
container according to some aspects of the invention, since 
the electric contacts of an information memory unit Which is 
mounted on a liquid container are provided on the second 
outer Wall surface of the container body Which is perpendicu 
larly adjacent to (i.e., orthogonal to) the ?rst outer Wall sur 
face thereof in the close proximity of the ?rst positioning 
portion, it is possible to ?x/determine the position of the 
electric contacts With high positioning precision in accor 
dance With the positioning precision of the ?rst positioning 
portion. 
[0023] In addition, the engaging portion, Which the engag 
ing member of the container attachment unit engages With 
(for example, hooks on, ?ts into, Without any limitation 
thereto) so as to prevent any inadvertent detachment of the 
container body from the container attachment unit, is also 
provided on the second outer Wall surface of the container 
body in addition to the electric contacts. Therefore, for 
example, if the engaging portion and the electric contacts are 
aligned on the same longitudinal section of the second outer 
Wall surface (at the second-outer-Wall-surface side), it is pos 
sible to eliminate the offset amount in a planar direction of the 
electric contacts betWeen the engaging portion and the elec 
tric contacts completely (i.e., to Zero). 
[0024] With such a con?guration, a force (such as a press 
ing/hooking force) applied from the engaging member of the 
container attachment unit to the engaging portion does not 
generate any moment that Works to rotationally displace the 
container body along the planar direction of the electric con 
tacts around the joint position de?ned by the ?rst positioning 
member and the ?rst positioning portion. Therefore, the 
invention ensures that the electric contacts of the information 
memory unit that is provided on the container body of the 
liquid container mechanically contact the connection termi 
nal of the container attachment unit With a stable contact 
pressure in a reliable manner When the liquid container is 
attached to the container attachment unit. 

[0025] In the liquid container having the above-described 
con?guration, it is preferable that the ?rst and the second 
positioning members are positioning pins that protrude 
toWard the container body, and the ?rst positioning portion is 
formed as a round hole into Which the ?rst positioning mem 
ber is jointed, Whereas the second positioning portion is 
formed as an elliptical hole into Which the second positioning 
member is jointed. 
[0026] The above-described preferable con?guration of a 
liquid container according to some aspect of the invention 
makes it easier for a user to attach the liquid container to the 
container attachment unit because, at the second positioning 
portion Where an elliptical hole is adopted, there is some 
alloWance that eases the joint (for example, male-female 
joint) betWeen the second positioning member of the con 
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tainer attachment unit and the elliptical second positioning 
portion. On the other hand, at the ?rst positioning portion 
Where a round hole is adopted, a relatively high positioning 
precision is ensured because there is relatively small alloW 
ance for inserting the ?rst positioning member of the con 
tainer attachment unit into the round ?rst positioning portion. 
This makes it further possible to improve the positioning 
precision of the electric contacts, Which are provided in the 
vicinity of the ?rst positioning portion. 
[0027] In the liquid container having the above-described 
con?guration, it is preferable that the second outer Wall sur 
face is perpendicularly adjacent to the ?rst outer Wall surface, 
With the ?rst-positioning-portion-side edge of the ?rst outer 
Wall surface being the boundary therebetWeen (for example, 
the second outer Wall surface constitutes an outer Wall surface 
that is orthogonal to the ?rst outer Wall surface, intersecting at 
an edge closer to the ?rst positioning portion). With the 
above-described con?guration of a liquid container accord 
ing to some aspects of the invention, the second outer Wall 
surface, on Which the electric contacts of an information 
memory unit as Well as the engaging portion for preventing 
any inadvertent detachment of the container body from the 
container attachment unit are provided, constitutes an outer 
Wall surface having a relatively narroW Width among four 
outer Wall surfaces of the container body that are perpendicu 
larly adjacent to the ?rst outer Wall surface thereof. Therefore, 
the invention realiZes, advantageously, a space-saving 
arrangement of a plurality of liquid containers When they are 
aligned adjacent to one another for attachment, Which is 
achieved because the second outer Wall surface of each of 
them does not face to any other adjoining liquid containers. 
[0028] In the liquid container having the above-described 
con?guration, it is preferable that the ?rst and second posi 
tioning portions provided on the ?rst outer Wall surface of the 
container body, the electric contacts provided on the second 
outer Wall surface thereof, and the engaging portion provided 
on the second outer Wall surface thereof are aligned on the 
same longitudinal section of the container body. With the 
above-described con?guration of a liquid container accord 
ing to some aspects of the invention, a force (such as a press 
ing/hooking force) applied from the engaging member of the 
container attachment unit to the engaging portion Works on 
the longitudinal/vertical section that passes through the ?rst 
positioning portion, the second positioning portion, and the 
electric contacts. For this reason, it is possible to reduce the 
offset amount in a planar direction of the electric contacts 
betWeen the engaging portion and the electric contacts to 
Zero. In addition, for the same reason, it is also possible to 
reduce the offset amount in a planar direction of the electric 
contacts betWeen the engaging portion and the ?rst and sec 
ond positioning portions to Zero. 
[0029] Thus, the invention ensures that the rotational dis 
placement of the container body along the planar direction of 
the electric contacts, Which deteriorates the mechanical con 
tact betWeen the electric contacts of the container body and 
the connection terminal of the container attachment unit, does 
not occur. This results in an enhanced and reliable electric 
connection betWeen the electric contacts of the container 
body and the connection terminal of the container attachment 
unit. 

[0030] In the liquid container having the above-described 
con?guration, it is preferable that the electric contacts are 
provided at positions closer to the ?rst outer Wall surface of 
the container body in comparison With the engaging portion. 
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With the above-described con?guration of a liquid container 
according to some aspects of the invention, a force (such as a 
pressing/hooking force) applied from the engaging member 
provided on the container attachment unit to the engaging 
portion generates a moment that urges the container body in a 
direction to increase the contact pressure betWeen the electric 
contacts and the connection terminal around the joint position 
de?ned by the ?rst positioning member of the container 
attachment unit and the ?rst positioning portion of the con 
tainer body. Thus, it is possible to further improve the reli 
ability of electric connection thanks to the increased 
mechanical contact pressure betWeen the electric contacts 
and the connection terminal. 
[0031] In the liquid container having the above-described 
con?guration, it is preferable that the second outer Wall sur 
face does not face to any other adjoining container bodies 
When a plurality of the liquid containers are aligned adjacent 
to one another to be attached to the liquid consumption appa 
ratus. 

[0032] With the above-described con?guration of a liquid 
container according to some aspects of the invention, it is not 
necessary to allocate any special space/ distance, Which 
alloWs mechanical components such as the connection termi 
nal and the engaging member of an ink-jet recording appara 
tus, Which co-operate With the electric contacts and the 
engaging portion provided on the container body thereof 
respectively to be provided betWeen each tWo adjacent ones 
of the plurality of liquid containers that are aligned adjacent to 
one another for attachment to the container attachment unit. 
Thus, the invention provides, advantageously, a “close 
packed” layout of the liquid containers on the container 
attachment unit, Which ef?ciently reduces a gap betWeen each 
tWo adjacent ones of the liquid containers. This further means 
that the invention realiZes a more compact container attach 
ment unit. 

[0033] Since the electric contacts of an information 
memory unit Which is mounted on a liquid container are 
provided on the second outer Wall surface of the container 
body Which is perpendicularly adjacent to (i.e., orthogonal to) 
the ?rst outer Wall surface thereof in the close proximity of the 
?rst positioning portion, a liquid container according to some 
aspects of the invention makes it possible to ?x/determine the 
position of the electric contacts With high positioning preci 
sion in accordance With the positioning precision of the ?rst 
positioning portion. 
[0034] In addition, the engaging portion that prevents any 
inadvertent detachment of the container body (i.e., liquid 
container) from the container attachment unit is also provided 
on the second outer Wall surface of the container body in 
addition to the electric contacts. Therefore, for example, if the 
engaging portion and the electric contacts are aligned on the 
same longitudinal section of the second outer Wall surface (at 
the second-outer-Wall-surface side), it is possible to eliminate 
the offset amount in a planar direction of the electric contacts 
betWeen the engaging portion and the electric contacts com 
pletely (i.e., to Zero). 
[0035] With such a con?guration, a force (such as a press 
ing/hooking force) applied from the engaging member of the 
container attachment unit to the engaging portion does not 
generate any moment that Works to rotationally displace the 
container body along the planar direction of the electric con 
tacts around the joint position de?ned by the ?rst positioning 
member and the ?rst positioning portion. Therefore, the 
invention ensures that the electric contacts of the information 
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memory unit that is provided on the container body of the 
liquid container mechanically contact the connection termi 
nal of the container attachment unit With a stable contact 
pressure in a reliable manner When the liquid container is 
attached to the container attachment unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] The invention Will be described With reference to the 
accompanying draWings, Wherein like numbers reference like 
elements. 
[0037] FIG. 1 is a front perspective vieW of a liquid con 
tainer according to an exemplary embodiment of the inven 
tion that is observed from a certain virtual point above the 
liquid container in a doWnWard direction at an oblique/per 
spective angle to shoW a front face and tWo other adjoining 
faces thereof. 
[0038] FIG. 2 is a rear perspective vieW of the liquid con 
tainer illustrated in FIG. 1 that is observed from another 
virtual point above the liquid container in a doWnWard direc 
tion at an oblique angle to shoW the rear face and tWo other 
adjoining faces thereof, further illustrating a container attach 
ment unit/portion to Which the liquid container is attached. 
[0039] FIG. 3 is a side vieW of a related-art ink cartridge 
attached to a cartridge attachment unit. 
[0040] FIG. 4A is a perspective vieW of the cartridge attach 
ment unit illustrated in FIG. 3, Which is observed from the 
cartridge-insertion side thereof at an oblique angle. 
[0041] FIG. 4B is a front perspective vieW of the ink car 
tridge illustrated in FIG. 3 that is observed from a certain 
virtual point above the ink cartridge in a doWnWard direction 
at an oblique angle to shoW the front face and tWo other 
adjoining faces thereof. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0042] With reference to the accompanying draWings, a 
liquid container according to an exemplary embodiment of 
the invention is described in detail beloW. FIG. 1 is a front 
perspective vieW of a liquid container according to an exem 
plary embodiment of the invention that is observed from a 
certain virtual point above the liquid container in a doWnWard 
direction at an oblique (i.e., perspective) angle to shoW the 
front face and tWo other adjoining faces thereof. FIG. 2 is a 
rear perspective vieW of the liquid container illustrated in 
FIG. 1 that is observed from another virtual point above the 
liquid container in a doWnWard direction at an oblique/per 
spective angle to shoW the rear face and tWo other adjoining 
faces thereof. In addition to the rear perspective vieW of the 
liquid container, FIG. 2 further illustrates a container attach 
ment unit/portion to Which the liquid container is attached. 
[0043] An ink cartridge 1 according to the present embodi 
ment of the invention is a liquid container that is detachably 
attached to a cartridge attachment unit (container attachment 
unit) 11 of an ink-jet recording apparatus, Which is an 
example of various kinds of liquid consumption apparatuses. 
The ink cartridge 1 is used to feed/ supply ink (liquid) to a 
recording head provided in the ink-jet recording apparatus. 
As illustrated in FIG. 1 and FIG. 2, the ink cartridge 1 accord 
ing to the present embodiment of the invention has the shape 
of a rectangular parallelepiped that is loW in pro?le in the 
horizontal/Width direction (i.e., loW-pro?le When vieWed in 
the direction shoWn by arroW B in FIG. 1). The ink cartridge 
1 has a ?rst positioning hole (a ?rst positioning portion) 3a, a 
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second positioning hole (a second positioning portion) 3b, 
and an ink feed port (liquid feed outlet) 4 on the front surface 
(a ?rst outer Wall surface) 211 of the container body 2, Which 
has an ink retainer portion inside thereof. 
[0044] The ?rst positioning hole 311 and the second posi 
tioning hole 3b constitute tWo positioning portions/means 
that are aligned in the longitudinal direction of the front 
surface 211 (i.e., vertical/height direction shoWn by arroW C in 
FIG. 1) With a certain distance/ space provided therebetWeen. 
The ?rst positioning hole 311 and the second positioning hole 
3b are con?gured as a pair of female joint structure Which a 
pair of male joint structure, speci?cally, a ?rst positioning pin 
(a ?rst positioning member) 1311 and a second positioning pin 
(a second positioning member) 13b ?t into, respectively. The 
?rst positioning pin 13a and the second positioning pin 13b 
are provided on a ?rst opposing surface 12, Which is opposed 
to the front surface 211 of the container body 2 When the ink 
cartridge 1 is attached to the cartridge attachment unit 11, of 
the cartridge attachment unit 11 as illustrated in FIG. 2. This 
joint structure prevents undesirable move of the container 
body 2 in a direction along the front surface 2a. Each of the 
?rst positioning pin 13a and the second positioning pin 13b of 
the cartridge attachment unit 11 is con?gured as a pin for 
positional determination having a columnar shape With a 
pointed tip. 
[0045] The ?rst positioning hole 311 is formed as a foramen 
rotundum (i.e., a round hole) Which the ?rst positioning pin 
13a ?ts into, Whereas the second positioning hole 3b is 
formed as an elliptical hole Which the second positioning pin 
13b ?ts into. 
[0046] The ink feed port 4 is provided betWeen the ?rst 
positioning hole 311 and the second positioning hole 3b. An 
ink supply needle (liquid supply unit) 14 illustrated in FIG. 2, 
Which is provided on the ?rst opposing surface 12 of the 
cartridge attachment unit 11, is communicated With the ink 
retainer portion inside via the ink feed port 4. In other Words, 
it is inserted through the ink feed port 4 to reach the ink 
retainer portion inside. 
[0047] A memory substrate 5b having a plurality of electric 
contacts 511 on the top surface (i.e., exposed surface) thereof 
is mounted on a top surface (i.e., top Wall surface) 2b of the 
container body 2, Which constitutes a second outer Wall sur 
face that is perpendicularly adjacent to the front surface 211 
With the ?rst-positioning-hole-side (3a) edge of the front 
surface 211 being the boundary therebetWeen. In addition, for 
the purpose of preventing any inadvertent detachment of the 
ink cartridge 1 from the cartridge attachment unit 11, an 
engaging dent portion, or engaging portion 7, is further pro 
vided on the top surface 2b of the container body 2. 

[0048] The memory substrate 5b has a memory chip (infor 
mation memory unit/device) for storing information that is 
mounted on its rear surface. The electric contacts 511 provided 
on the top surface of the memory substrate 5b “press-contact” 
(i.e., get into a contact state under a pressing force) a connec 
tion/ contact terminal 16 that is provided on a second opposing 
surface 15 of the cartridge attachment unit 11, Which gets 
opposed to the top surface 2b of the container body 2 of the 
ink cartridge 1 When the ink cartridge 1 gets attached to the 
cartridge attachment unit 11. By this means, the memory chip 
provided on the memory substrate 5b becomes electrically 
connected to a control circuit provided in the ink-j et recording 
apparatus. Through the electric connection established 
betWeen the memory chip of the ink cartridge 1 and the 
control circuit provided in the ink-jet recording apparatus, it 

Oct. 16, 2008 

becomes possible to read/Write information from/into the 
memory chip in response to an operation instruction given 
from the control circuit. In the present embodiment of the 
invention, the memory substrate 5b is provided on the top 
surface 2b at such a position that the distance betWeen the 
memory substrate 5b and (the ?rst-positioning-hole-side 
edge of) the front surface 211 is shorter than the distance 
betWeen the engaging dent portion 7 and (the ?rst-position 
ing-hole-side edge of) the front surface 2a. This means that a 
group of the electric contacts 511 is provided at such a position 
that the distance betWeen the electric contacts 511 and the ?rst 
positioning hole 311 is shorter than the distance betWeen the 
engaging dent portion 7 and the ?rst positioning hole 311. 
[0049] The engaging dent portion 7 is con?gured as a cavity 
formed in the top surface 2b, Which has a dent structure 711 as 
a rearWard-Widened portion thereof. The tip 19a of a latch 
member 19, Which is provided on the second opposing sur 
face 15 of the cartridge attachment unit 11 in such a manner 
that it can rotationally move for engagement, is con?gured to 
?t into the dent structure 7a. By this means, any inadvertent 
detachment of the ink cartridge 1 from the cartridge attach 
ment unit 11 is avoided. In the present embodiment of the 
invention, as illustrated in FIG. 1, the ?rst positioning hole 311 
and the second positioning hole 3b provided on the front 
surface 211 of the container body 2 as Well as the electric 
contacts 511 and the engaging dent portion 7 provided on the 
top surface 2b thereof are aligned on the same longitudinal 
section (i.e., vertical section) xy of the container body 2. 
[0050] It should be noted that the position at Which the 
engaging dent portion 7 according to the invention is provided 
is not limited to the top surface 2b of the containerbody 2. The 
engaging dent portion 7 may be provided at any other position 
as long as it is provided at the top-surface (2b) side, that is, 
the-second-outer-Wall-surface side thereof When vieWed 
from any position on the central axis P of the ?rst positioning 
hole 3a. For example, the dent structure 711 may be provided 
not on the top surface 2b but alternatively on the rear surface 
2f of the container body 2 as long as it is provided at the 
top-surface side thereof (i.e., one side closer to the top surface 
2b than the other) When vieWed from any position on the 
central axis P. 

[0051] The top surface 2b of the container body 2 of each 
ink cartridge 1 constitutes an outer Wall surface thereof that is 
not opposed to any part/component/ surface of the container 
body 2 of other adjacent ink cartridge(s) When a plurality of 
ink cartridges 1 are attached to an ink-jet recording apparatus 
in such a manner that these ink cartridges 1 are aligned adja 
cent to one another thereon. In other Words, When a plurality 
of ink cartridges 1 according to the present embodiment of the 
invention are aligned adjacent to one another on an ink-jet 
recording apparatus in the attached state, each of the left 
surface 20 of the container body 2 and the right surface 2d 
thereof (refer to FIG. 1 and FIG. 2) of one ink cartridge 1 
constitutes a surface to be opposed to the counterpart of other 
ink cartridge 1. 
[0052] With the con?guration of the ink cartridge 1 accord 
ing to the present embodiment of the invention described 
above, since the electric contacts 511 of a memory chip Which 
is mounted on an ink cartridge 1 are provided on the top 
surface 2b of the container body 2 Which is perpendicularly 
adjacent to (i.e., orthogonal to) the front surface 211 thereof in 
the close proximity of the ?rst positioning hole 3a, it is 
possible to ?x/determine the position of the electric contacts 
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511 With high positioning precision in accordance With the 
positioning precision of the ?rst positioning hole 311. 
[0053] The engaging dent portion 7, Which the latch mem 
ber 19 of the cartridge attachment unit 11 hooks on so as to 
prevent any inadvertent detachment of the ink cartridge 1 
from the cartridge attachment unit 11, is also provided on the 
top surface 2b of the container body 2 in addition to the 
electric contacts 5a. Therefore, if the engaging dent portion 7 
and the electric contacts 511 are aligned on the same longitu 
dinal section Xy of the top surface 2b as described in this 
embodiment of the invention, it is possible to eliminate the 
offset amount in a planar direction of the electric contacts 511 
betWeen the engaging dent portion 7 and the electric contacts 
511 completely (i.e., to Zero). 
[0054] With such a con?guration, a pressing/hooking force 
applied from the latch member 19 of the cartridge attachment 
unit 11 to the engaging dent portion 7 does not generate any 
moment that Works to rotationally displace the container 
body 2 along the planar direction of the electric contacts 511 
around the male-female joint position de?ned by the ?rst 
positioning pin 13a and the ?rst positioning hole 3a. There 
fore, the invention ensures that the electric contacts 511 of a 
memory chip that is provided on the ink cartridge 1 mechani 
cally contact the connection/contact terminal 16 of the con 
tainer attachment unit 11 With a stable contact pressure in a 
reliable manner When the ink cartridge 1 is attached to the 
cartridge attachment unit 11. 
[0055] In addition, according to the above-described con 
?guration, the electric contacts 511 of a memory chip mounted 
on the container body 2 are provided on the top surface 2b 
thereof, Which is an outer Wall surface on Which the engaging 
dent portion 7 is also provided so as to prevent the ink car 
tridge 1 from being detached from the cartridge attachment 
unit 11. That is, the electric contacts 511 and the engaging dent 
portion 7 are provided on the same outer Wall surface, that is, 
the top surface 2b. Accordingly, three out of four outer Wall 
surfaces of the container body 2 that are perpendicularly 
adjacent to the front surface 211 thereof, more speci?cally, the 
left surface 20, the right surface 2d, and the bottom surface 2e 
thereof constitute “plain” outer Wall surfaces, meaning that 
no parts to be connected to the components of the cartridge 
attachment unit 11 are provided thereon, unlike the top sur 
face 2b. 

[0056] Therefore, With the con?guration described above, 
it is not necessary to allocate any special space/distance each 
betWeen adjacent ink cartridges 1 When a plurality of ink 
cartridges 1 are aligned adjacent to one another for attach 
ment, Which is ensured because the top surface 2b does not 
face to any other adjoining ink cartridges 1. Such a special 
space/ distance must be otherWise allocated so that mechani 
cal components such as the connection/contact terminal 16 
and the latch member 19 of an ink-jet recording apparatus, 
Which co-operate With the electric contacts 511 and the engag 
ing dent portion 7, respectively, can be provided betWeen each 
tWo adjacent ones of the plurality of ink cartridges 1 that are 
aligned adjacent to one another. Thus, the invention provides, 
advantageously, a “close-packed” layout of the ink cartridges 
1 on the cartridge attachment unit 11, Which ef?ciently 
reduces a gap betWeen each tWo adjacent ones of the ink 
cartridges 1. This further means that the invention realiZes a 
more compact cartridge attachment unit 11. 
[0057] In the con?guration of the ink cartridge 1 according 
to the present embodiment of the invention, the ?rst position 
ing pin 13a and the second positioning pin 13b provided on 
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the cartridge attachment unit 11 are projected toWard the 
container body 2 of the ink cartridge 1. The ?rst positioning 
hole 311 is formed as a foramen rotundum (i.e., a round hole) 
Which the ?rst positioning pin 13a ?ts into, Whereas the 
second positioning hole 3b is formed as an elliptical hole 
Which the second positioning pin 13b ?ts into. 
[0058] Such a con?guration makes it easier for a user to 
attach the ink cartridge 1 to the cartridge attachment unit 11 
because, at the second positioning hole 3b Where an elliptical 
hole is adopted, there is some alloWance that eases the male 
female joint betWeen the second positioning pin 13b of the 
cartridge attachment unit 11 and the elliptical second posi 
tioning hole 3b. On the other hand, at the ?rst positioning hole 
311 Where a round hole is adopted, a relatively high positioning 
precision is ensured because there is relatively small alloW 
ance for inserting the ?rst positioning pin 13a of the cartridge 
attachment unit 11 into the round ?rst positioning hole 3a. 
This makes it further possible to improve the positioning 
precision of the electric contacts 5a, Which are provided in the 
vicinity of the ?rst positioning hole 311. 
[0059] In the con?guration of the ink cartridge 1 according 
to the present embodiment of the invention, the top surface 
2b, on Which the electric contacts 511 of a memory chip as Well 
as the engaging dent portion 7 for preventing any inadvertent 
detachment of the ink cartridge 1 from the cartridge attach 
ment unit 11 are provided, constitutes an outer Wall surface 
having a relatively narroW Width among four outer Wall sur 
faces of the container body 2 that are perpendicularly adjacent 
to the front surface 211 thereof. Therefore, the invention real 
iZes, advantageously, a space-saving arrangement of a plural 
ity of ink cartridges 1 When they are aligned adjacent to one 
another for attachment, Which is achieved because the top 
surface 2b of each of them does not face to any other adjoining 
ink cartridges 1. 
[0060] In the ink cartridge 1 according to the present 
embodiment of the invention, the ?rst positioning hole 311 and 
the second positioning hole 3b provided on the front surface 
211 of the container body 2 as Well as the electric contacts 511 
and the engaging dent portion 7 provided on the top surface 2b 
thereof are aligned on the same longitudinal section xy of the 
container body 2. Therefore, a pressing/hooking force 
applied from the latch member 19 of the cartridge attachment 
unit 11 to the engaging dent portion 7 Works on the longitu 
dinal/vertical section that passes through the ?rst positioning 
hole 3a, the second positioning hole 3b, and the electric 
contacts 5a. For this reason, it is possible to reduce the offset 
amount in a planar direction of the electric contacts 511 
betWeen the engaging dent portion 7 and the electric contacts 
511 to Zero. In addition, for the same reason, it is also possible 
to reduce the offset amount in a planar direction of the electric 
contacts 511 betWeen the engaging dent portion 7 and the ?rst 
and second positioning holes 311 and 3b to Zero. 

[0061] Thus, the invention ensures that the rotational dis 
placement of the container body 2 along the planar direction 
of the electric contacts 5a, Which deteriorates the mechanical 
contact betWeen the electric contacts 511 of the container body 
2 and the connection/contact terminal 16 of the cartridge 
attachment unit 11, does not occur. This results in an 
enhanced and reliable electric connection betWeen the elec 
tric contacts 511 of the container body 2 and the connection/ 
contact terminal 16 of the cartridge attachment unit 11. 

[0062] Moreover, in the con?guration of the ink cartridge 1 
according to the present embodiment of the invention, as 
illustrated in FIG. 1, the electric contacts 511 are provided at 
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positions closer to the front surface 211 of the container body 
2 in comparison With the engaging dent portion 7. Therefore, 
a pressing/hooking force applied from the latch member 19 
onto the cartridge attachment unit 11 to the engaging dent 
portion 7 generates a moment that urges the container body 2 
in a direction to increase the contact pressure betWeen the 
electric contacts 511 and the connection/contact terminal 16 
(i.e., a direction shoWn by arroW M1 in FIG. 1) around the 
male-female joint position de?ned by the ?rst positioning pin 
13a of the cartridge attachment unit 11 and the ?rst position 
ing hole 311 of the container body 2. Thus, it is possible to 
further improve the reliability of the electric connection 
thanks to the increased mechanical contact pressure betWeen 
the electric contacts 511 and the connection/contact terminal 
16. 
[0063] It should be noted that the application and use of a 
liquid container according to the invention is not limited to an 
ink cartridge that is described in the above exemplary 
embodiment as a speci?c example thereof. In addition, a 
liquid consumption apparatus that is provided With a con 
tainer attachment unit to Which a liquid container according 
to the invention is attached is not limited to an ink-j et record 
ing apparatus described in the above exemplary embodiment. 
In addition to an ink-jet recording apparatus described in the 
exemplary embodiment above, a liquid consumption appara 
tus to Which the invention is applicable encompasses a Wide 
variety of other types of apparatuses such as one that is 
provided With a container attachment unit to Which a liquid 
container is detachably attachable so as to supply liquid 
retained therein to the apparatus. Examples of a liquid con 
sumption apparatus according to the invention include, With 
out any limitation thereto: an apparatus that is provided With 
a color material ejection head that is used in the production of 
color ?lters for a liquid crystal display device or the like; an 
apparatus that is provided With an electrode material (i.e., 
conductive paste) ejection head that is used for electrode 
formation for an organic EL display device, a surface/plane 
emission display device (FED), and the like; an apparatus that 
is provided With a living organic material ejection head used 
for production of biochips; and an apparatus that is provided 
With a sample ejection head functioning as a high precision 
pipette. 
[0064] While this invention has been described in conjunc 
tion With the speci?c embodiments thereof, it is evident that 
many alternatives, modi?cations, and variations Will become 
apparent to those familiar With this ?eld upon reading the 
description above. Accordingly, the preferred embodiments 
of the invention as set forth herein are intended to be illustra 
tive, not limiting. Such alternatives, modi?cations, and varia 
tions are permissible Without departing from the scope and 
spirit of the invention. 
What is claimed is: 
1. A liquid container comprising: 
a container body that is detachably attached to a container 

attachment unit of a liquid consumption apparatus so as 
to supply a liquid retained in an ink retainer portion 
inside the container body to the liquid consumption 
apparatus; 

a ?rst and a second positioning portions that are provided 
on a ?rst outer Wall surface of the container body With a 
certain distance provided therebetWeen so as to prevent 
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movement of the container body in a direction along the 
?rst outer Wall surface thereof When a ?rst and a second 

positioning members ?t therein, respectively; the ?rst 
and the second positioning members being provided on 
a ?rst opposing surface of the container attachment unit 
to Which the ?rst outer Wall surface thereof is opposed in 
an attached state; 

a liquid feed outlet that is provided on the ?rst outer Wall 
surface of the container body in such a manner that a 
liquid supply unit, Which is provided on the ?rst oppos 
ing surface, is communicated With the ink retainer por 
tion inside therethrough; 

an information memory unit; 

electric contacts that are provided on a second outer Wall 
surface of the container body, Which is orthogonal to the 
?rst outer Wall surface thereof and in the proximity of the 
?rst positioning portion, the electric contacts causing the 
information memory unit provided on the container 
body to be connected to an information control circuit of 
the liquid consumption apparatus When the electric con 
tacts are press-contacted With a connection terminal, 
Which is provided on a second opposing surface of the 
container attachment unit that is opposed to the second 
outer Wall surface in an attached state; and 

an engaging portion that is provided at the second outer 
Wall surface When vieWed from a central axis of the ?rst 
positioning portion, the engaging portion preventing the 
detachment of the container body from the container 
attachment unit When an engaging member provided on 
the second opposing surface engages thereWith. 

2. The liquid container according to claim 1, Wherein the 
?rst and the second positioning members are positioning pins 
that protrude toWard the container body, Wherein the ?rst 
positioning portion is formed as a round hole into Which the 
?rst positioning member is jointed, and Wherein the second 
positioning portion is formed as an elliptical hole into Which 
the second positioning member is jointed. 

3. The liquid container according to claim 1, Wherein the 
second outer Wall surface is perpendicularly adjacent to the 
?rst outer Wall surface, With an edge of the ?rst outer Wall 
surface being the boundary therebetWeen. 

4. The liquid container according to claim 1, Wherein the 
?rst and second positioning portions provided on the ?rst 
outer Wall surface of the container body, the electric contacts 
provided on the second outer Wall surface thereof, and the 
engaging portion provided on the second outer Wall surface 
thereof are aligned on the same longitudinal section of the 
container body. 

5. The liquid container according to claim 1, Wherein the 
electric contacts are provided at positions closer to the ?rst 
outer Wall surface of the container body in comparison With 
the engaging portion. 

6. The liquid container according to claim 1, Wherein the 
second outer Wall surface does not face any other adjoining 
container bodies When a plurality of the liquid containers are 
aligned adjacent to one another to be attached to the liquid 
consumption apparatus. 

* * * * * 


